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Description 

This invention relates to a moid clamping device, 
and particularly to a moid clamping device for an injec- 
tion molding machine or a die casting machine. 

In the direct pressure type mold clamping devices 
for injection molding machines and die casting 
machines, it is necessary to open or close molds at a 
high speed for reducing the time of the molding cycle. 
In addition, it is also necessary to clamp molds with a 
large force to oppose the molding pressure. 

To satisfy these opposing requirements this par- 
ticular type of mold clamping device generally has a 
complex structure. Further, many kinds of mold 
clamping devices exist. 

For example, a conventional mold clamping 
device for a plastic injection molding machine, which 
has been disclosed as Japanese Patent Provisional 
Publication gazette 57-115329, has following struc- 
ture. 

Namely, there are in parallel, a plurality of liquid 
pressure driven cylinders for opening the mold, and a 
high power clamping cylinder. A single acting piston 
for mold clamping is fitted to a clamping ram of the 
clamping cylinder from the rear. The liquid pressure 
chambers of the liquid pressure driven cylinders are 
connected to the front oil chamber of the clamping 
cylinder. The front oil chamber and the rear oil cham- 
ber of the clamping cylinder are connected by the con- 
necting path of the piston section of the clamping ram. 
The connecting path is opened or closed by a first 
open-close valve which is operated by oil pressure 
from outside. 

In this moid damping device, for mold opening or 
mold closure, oil in the front oil chamber of the clamp- 
ing cylinder and oil in the liquid pressure driven cylin- 
ders travels via the connecting path of the piston 
section of the clamping ram, so that negative pressure 
scarcely generates in the cylinders and smooth oper- 
ation can be executed. The fact that the clamping cyli- 
nder and the liquid pressure driven cylinders are in 
parallel advantageously reduces the total length of 
the device. 

However, there are the following problems in the 
above stated mold clamping device. 

(1) Because the mold opening operation is driven 
by the liquid pressure driven cylinders, a plurality 
of the liquid pressure driven cylinders must be 
provided on both sides of the clamping cylinder 
for balancing mold opening action. 

(2) When the molds are opened, the oii chambers 
of the liquid pressure driven cylinders are press- 
urized so that the chambers are connected to the 
front and rear chambers of the clamping cylinder 
for oil flow. Therefore, the oil pressure affects not 
only the chambers of the liquid pressure driven 
cylinders but the front and rear chambers of the 
clamping cylinder so that the liquid pressure dri- 



ven cylinders must have pressure proof struc- 
tures. The front chamber of the clamping cylinder, 
which Is not used for driving to open molds or to 
clamp them tightly, also must have a pressure 
5 proof structure. With such pressure proof struc- 
ture, that device must be larger and heavier. 

(3) The first open-close valve, which opens or 
closes the connecting path, provided in the piston 
section of the clamping ram is controlled in its 

10 operation by the oil path provided in the clamping 
ram and extending in the axial direction thereof 
and by the oil circuit connected to the path whose 
one end opens in the surface of the clamping ram 
located in the vicinity of a movable board and is 

15 connected to a hydraulic machine via external 
piping. However, with this structure, it is difficult 
to machine or assemble the clamping ram, and 
there are problems in durability and safety 
because of the connecting of the external piping 

20 to movable portions. 

(4) Many cylinder units which need precision 
machining are employed, so that manufacturing 
steps of producing the device are numerous and 
the device will be expensive. 

25 EP-A-0 281 329, which is included in the state of 
the art under the terms of EPC Article 54 (3), discloses 
a mold clamping device having a clamping cylinder 
slidably fitted with a clamping ram fast with a movable 
board, and a high speed piston which is slidably fitted 

30 in said clamping ram from the rear, the mold clamping 
device having : 

a rear oil chamber for oil pressure being formed 
by a piston section of said clamping ram in said clamp- 
ing cylinder ; 

35 a first oii path for supplying oil to the rear oil cham- 
ber of said clamping cylinder ; 

a connecting path passing through the piston sec- 
tion of said clamping ram to connect the front chamber 
and the rear oil chamber of said clamping cylinder ; 

40 a open-close valve being slidably fitted on the 
rear end section of said clamping ram for opening said 
connecting path during mold closure and mold open- 
ing, and for closing said connecting path during mold 
clamping ; 

45 a chamber for mold opening and a chamber for 
mold closure being provided in said clamping ram ; 

a second oil path for supplying oil to the oil cham- 
ber for mold opening and the oil chamber for mold 
closure ; 

so an oil chamber for valve opening being formed 
between the slidably fitted section of said first open- 
close valve and said clamping ram ; 

a through-hole bored in said clamping ram to con- 
nect said oil chamber for valve opening and the oil 

55 chamber for mold opening of said clamping ram to 
each other. 

EP-A-0 281 329 also requires a support cylinder 
and support piston, with specified pressure relation- 
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ships between pressure receiving areas of the cham- 
bers of the clamping and support cylinders. The pre- 
sent invention shares the above features, except that 
it does not require the presence of a support cylinder 
and piston. Furthermore it requires a charge tank con- 5 
nected to the front ofl chamber of said clamping cyli- 
nder, being provided in parallel to said clamping 
cylinder, and having capacity larger than the capacity 
difference between the front oil chamber and the rear 
oil chamber of said clamping cylinder ; and a second 
open-close valve for connecting and disconnecting 
the front oil chamber of said clamping cylinder and 
said charge tank. 

Preferred embodiments of this Invention may 
solve or ameliorate one or more of the above prob- 
lems, and desirably provide a simple, compact and 
light mold clamping device which can execute smooth 
mold opening or mold closure without generating 
negative pressure in the clamping cylinder. 

In the present invention, basically a front oil 
chamber and a rear oil chamber of a clamping cylin- 
der, which are divided by a piston section of a clamp- 
ing ram, are connected by a connecting path bored 
through the piston section of the clamping ram. With 
this structure, when the piston section of the clamping 
ram travels in the clamping cylinder for mold closure 
and mold opening, the oil in the front oil chamber of 
the clamping cylinder travels via the connecting path 
so that no negative pressure generates in the clamp- 
ing cylinder, and mold opening and mold closure can 
be executed smoothly. Oil deficiency or surplus in 
either chamber is supplied from or returned to a 
charge tank. 

After mold closure, when tight clamping Is exec- 
uted by supplying oil to the rear chamber of the clamp- 
ing cylinder, the connecting path provided in the 
piston section of the clamping ram is closed by a first 
open-close valve. The operation of the first open- 
close valve Is executed by closing a second open- 
close valve to pressurize the inner space of the 
clamping cylinder for generating an effective pressure 
difference across the first open-close valve. The sec- 
ond open-close valve is necessary to move the first 
open-close valve in a prescribed direction to close the 
connecting path of the damping ram. 

During tight clamping, oil pressure In the front oil 
chamber of the clamping cylinder is released by a 
relief valve so that the front oil chamber is kept at low 
pressure. Therefore, it is scarcely necessary to form 
the front oil chamber of the clamping cylinder and the 
charge tank as pressure proof structures. They 
experience only low pressures, so that their structures 
can be simple. Note that, after beginning the tight 
clamping operation by closing the connecting path of 
the piston section of the clamping ram, the second 
open-close valve may open to release the ofl pressure 
in the front oil chamber of the damping cylinder to the 
charge tank, therefore the relief valve can be elimi- 



nated in this case. 

During mold opening, the first open-dose valve is 
moved to open the connecting path of the piston sec- 
tion of the damping ram. This movement is executed 
for a mold opening operation by supplying oil from an 
oil chamber for mold opening which is formed in the 
clamping ram to an oil chamber for opening the valve 
which is formed as a gap between the first open-dose 
valve and the periphery of the damping ram via a 
through-hole bored In the clamping ram. Therefore, 
an oil circuit for operating the first open-close valve 
can be quite simple. 

Mold opening or mold closing operation by sliding 
the clamping ram in the damping cylinder can be 
executed by using a front oil chamber for mold dosure 
and a rear oil chamber for mold opening which are 
divided by a piston section of a high-speed piston slid- 
ably fitted into the clamping ram. Preferably the front 
chamber of the damping ram is formed as an air 
chamber connected to the atmosphere, and the oil 
chamber for mold closure is formed in the high-speed 
piston by fitting a piston rod whose one end is fixed 
on the wall of the air chamber in the high-speed piston 
from front end thereof, in this case, as a result of 
selecting the cross sectional area of the piston rod, 
the effective cross sectional area of the oil chamber 
for mold dosure and the effective cross sectional area 
of the oil chamber for mold closure can be equal sub- 
stantially, so that the speed of mold closure and the 
speed of mold opening can be the same without an 
external switching valve, and efficiency of the molding 
cyde can be Increased. 

Embodiments of the present invention may have 
advantages : 

(1) during mold opening and moid closure, upon 
moving the piston section of the damping ram in 
the damping cylinder, the oil in the clamping cyli- 
nder travels via the connecting path of the piston 
section of the clamping ram so that the operation 
of mold opening and mold dosure can be 
smoothly executed without generating negative 
pressure in the damping cylinder ; 

(2) the operation of moid opening or mold dosure 
can be executed by pressurizing only the oil 
chamber for mold dosure or the oil chamber for 
mold opening in the damping ram. For tight 
clamping, damping pressure scarcely affects the 
front oil chamber of the damping cylinder, so that 
pressure in the front oil chamber of the clamping 
cylinder and the charge tank is seldom generated 
throughout the operation cyde. Therefore, it is not 
necessary for the front oil chamber of the clamp- 
ing cylinder and the charge tank to have pressure 
proof structure. Thus their structure can be simple 
and compact, and the device can be light and can 
be reduced its manufacturing cost ; 

(3) the movement of the first open-dose valve can 
be executed by supplying oil from the oQ chamber 
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for mold opening to the oil chamber for valve 
opening via the through-hole bored in the clamp- 
ing ram to connect the oil chamber for valve open- 
ing and the oil chamber for mold opening to each 
other, so that external piping can be eliminated, 
machining and assembling can be easier, and 
durablity and safety can be increased. 
The preferred embodiments of the present inven- 
tion will now be described by way of example with 
reference to the accompanying drawings in which : 
Fig. 1 shows a cross sectional view of a clamping 
cylinder in the mold opening status ; 
Fig. 2 shows an enlarged sectional view of a sec- 
ond open-close valve ; 

Fig. 3 shows a cross sectional view of a clamping 

cylinder of another embodiment ; and 

Fig. 4 shows a cross sectional view of a normally 

open type second open-close valve. 

Preferred embodiments of the present invention 

will now be described in detail with reference to 

accompanying drawings as follows. 

A movable board 10 is guided to move to and 

away from a fixed board 11 by a tie bar 13 which is 

spanned between the fixed board 1 1 and a cylinder 

block 12. 

On each opposite face of the movable board 10 
and the fixed board 1 1, there are provided a movable 
mold 14 and a fixed mold 25. On a base 16 provided 
at the rear side of the fixed board 1 1, there is provided 
an injection machine 17 which can be moved to and 
away from the fixed mold 1 5. On the cylinder block 12, 
there are, in parallel, a clamping cylinder 18 and 
charge tank 19. 

A clamping ram 20 whose front end is connected 
to the rear face of the movable board 10 is slidably fit- 
ted in the clamping cylinder 18 through the front lid 9. 
The inner space of the clamping cylinder 18 Is divided 
into a front chamber E (described E later) and a rear 
chamber B (described later) by the piston section 21 
of the clamping ram 20. The chambers E and B are 
connected to each other by a connecting path 22 pro- 
vided in the piston section 21. 

The charge tank 19 is connected to the chamber 
E as a front oil chamber of the clamping cylinder 18. 
The capacity of the charge tank 19 Is larger than the 
capacity difference between the chambers E and B of 
the clamping cylinder 18. 

The chamber E is connected to a hydraulic 
machine via a relief valve 40 which is set at low press- 
ure. 

A second open-close valve 41 opens and closes 
an oil path 33. Namely, a valve body 42 is normally 
biased to contact valve seat 44 for closing an oil path 
33 by a coll spring 43. The valve body 42 is moved to 
open the oil path 33 acting against elasticity of the coil 
spring 43 for connecting the charge tank 19 and the 
chamber E by supplying oil the the chamber D of the 
second open-close valve 41 . An enlarged view of the 



second open-close valve 41 is shown In Fig. 2. 

The portion of the clamping ram 20 which extends 
into the chamber B has a large-diameter section 23 
and a small-diameter section 24 whose diameter is 

5 smaller than the large-diameter section 23. A first 
open-dose valve 25 is fitted onto the large-diameter 
section 23 and the small-diameter section 24, and is 
also slidable in the axial direction of the clamping ram 
20 to open and close the connecting path 22. The first 

10 open-close valve 25 is formed as a ring piston, and its 
sleeve section 26 is guided on the periphery of the 
large-diameter section 23. The one end face of the 
sleeve section 26 is capable of closing the connecting 
path 22. There is fixed a stop 27 to prevent the first 

15 open-close valve 25 from slipping out and to limit 
travelling length thereof on the small-diameter section 
24. There is formed a space F (described as chamber 
F later) between the inner face of the sleeve section 
26 of the first open-close valve 25 and the outer face 

20 of the small-diameter section 24. 

There is inserted a high-speed piston 28 whose 
rear end is fixed on the inner rear wall of the clamping 
cylinder 18 in the clamping ram 20. The inner space 
of the clamping ram 20 is divided into an air chamber 

25 G and a chamber C for mold opening (described later) 
by the piston section 29 of the high-speed piston 28. 
The air chamber G is connected to the atmosphere via 
a path (not shown). The chambers C and F are con- 
nected via a through-hole bored in the clamping ram 

30 20. 

A front end of a piston rod 45, which projects from 
the inner bottom face of the air chamber G of the 
clamping ram 20, is slidably fitted in the high-speed 
piston 28 so that there are formed a chamber A for 

35 high speed mold closure (described the chamber A 
later) in the high-speed piston 28. The chambers A 
and C are connected to a hydraulic machine (not 
shown) which is provided outside of the cylinder block 
12 via an oil path 47. 

40 Switching valves (not shown), which are provided 
outside of the cylinder block 12, are connected to the 
oil paths 46 and 47 to pass the return oil from the 
chamber A to the oil path 47 for supplying it to the 
chamber C. 

45 Note that, numeral 48 Is an oil path to supply oil 
to the chamber B and numeral 49 is an overflow tube. 
Oil which overflows from the overflow tube is returned 
to a main tank (not shown). 

Next, the action of the device will be described. 

so 

High-speed mold closure : 

The chamber D Is pressurized to move the valve 
body 42, the oO path 33 Is opened, and the chamber 
55 E and the charge tank 19 are connected. 

Next, the oil is supplied to the chamber A via the 
ofl path 46 to execute high speed mold closure. When 
the piston section 21 of the clamping ram 20 travels 
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in the chamber E, the oil In the chamber E is intro- 
duced into the chamber B via the connecting path 22. 
Any lack of oil caused by size difference between the 
chambers B and E is made up for from the charge tank 
19, so that the chamber B will not be at negative 
pressure, and high speed mold closure can be exec- 
uted. 

Note that the chambers E and B and the charge 
tank 1 9 are not pressurized so that the first open-close 
valve 25 has been moved to open the connecting path 
22 by oil resistance caused by moving the piston sec- 
tion 21 of the clamping ram 20. 

Tight clamping : 

Following the high speed mold closure caused by 
pressurizing the chamber A, the oil amount which is 
supplied to the chamber is reduced and the mold is 
closed at low speed and at low pressure. 

Next, the chamber D is opened, the vaive body 42 
is pushed to the valve seat 44 by the elasticity of the 
coil spring 43 to close the oil path 33, and then the oil 
is supplied to the chamber B via the oil path 48 to 
pressurize. Therefore, there is generated pressure 
difference between both sides of the first open-close 
valve 25 so that the first open-close valve 25 adv- 
ances and the end face of the sleeve section 26 con- 
tacts the piston section 21 of the clamping ram 20 to 
close the connecting path 22. Then the oil supplied to 
the chamber B acts on the rear end face of the damp- 
ing ram 20 to execute tight clamping. In this case, if 
the chamber A is pressurized simultaneously, output 
of the chamber A also acts for tight clamping. 

Note that the pressure in the chamber E has been 
released by the relief valve 40 to keep at low pressure. 

Keeping the tight clamping status, the injection 
machine 17 is advanced, and resin melt is injected 
into the molds, and after cooling and solidification, the 
next manufacturing step will be executed. 

Note that since the chamber E is only at low 
pressure, the front lid 9 need not to have high hard- 
ness. It can be of simple structure. 

When the oil is supplied to the chamber B for tight 
clamping, the second open-close valve 41 is closed to 
generate effective pressure in the chambers B and E. 
With this generating effective pressure, pressure dif- 
ference between both sides of the first open-close 
valve 25 is generated, and the first open-close valve 
25 is moved to close the connecting path 22. The 
chamber B is kept at low pressure by the action of the 
relief valve 40 until closing the connecting path 22. 
After closing the connecting path 22, the chamber B 
is pressurized for tight clamping. 

High pressure mold opening : 

Upon stopping pressurizing in the chambers A 
and B, the pressure is released, the chamber D Is* 



pressurized to open the second open-close valve 41 , 
and the chamber E and the charge tank 1 9 Is connec- 
ted by the oil path 33. Next, the oil is supplied to the 
oil path 47 to pressurize the chamber C for high press- 

5 ure mold opening. 

At that time, the chamber C is pressurized and 
then the chamber F is pressurized by the through-hole 
32, so that the first open-dose valve 25 is retracted to 
connect the chambers E and B via the connecting 

10 path 22, and the oil in the chamber B is returned to the 
chamber E and the charge tank 19. 

Further, the oD returned from the chamber A is 
introduced to the oil path 47 via the oil path 46 and the 
switching valve (not shown), so that mold opening 

15 operation is accelerated to equalize the speed of moid 
opening to the speed of mold closure. 

Note that if the effective cross sectional area of 
the chambers A and C are designed to be equal, the 
speed of mold opening and the speed of mold dosure 

20 can be equal without the switching valve. 

Another embodiment is shown in Fig. 3. 
In this embodiment, elements which are the same 
as former embodiment are indicated by same numer- 
als of the former, and explanation will be omitted. 

25 A front oil chamber and a rear oil chamber of a 
clamping ram 20 are divided by a piston section 29 of 
a high speed piston 28, and the front oil chamber is 
formed as a chamber A for high speed mold closure ; 
the rear oil chamber is formed as a chamber C for 

30 mold opening. 

The chambers A and C are connected to a hyd- 
raulic machine (not shown) provided outside of a cyli- 
nder block 12 via oil paths 46 and 47. A switching 
valve (not shown), which is provided outside of the 

35 cylinder block 1 2, is connected to the oil paths 46 and 
47 to introduce the return oil from the chamber C to 
the oO path 47 for supplying to the chamber A. 

In this embodiment, a chamber E is connected to 
an oil tank 52 by a spring check valve 50 and a check 

40 valve 51 which are arranged in parallel, and which 
allow the oil pass in opposite directions. 

Therefore, in the device in this embodiment, high 
speed mold dosure Is executed by supplying the oil 
from the oil path 46 to the chamber A. And high speed 

45 mold opening is executed by supplying the oil from the 
oD path 47 to the chamber C. During mold opening, 
the return oil from the chamber A Is Introduced to the 
oil path 47 via the oil path 46 and the switching vaive 
(not shown), so that the speed of mold opening is 

so accelerated to equalize the speed of mold opening to 
the speed of mold dosure. 

The spring check valve 50 releases the ofl in the 
chamber E which is compressed during tight clamping 
to the oil tank 52 to keep the chamber E at low press- 

55 ure, so it works as a safety vaive. On transferring from 
tight damping to mold opening with release of the 
pressure in the chamber B, the check valve 51 pre- 
vents the chamber E from being negative in a moment 
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by sucking oil which escaped from the chamber E dur- 
ing tight clamping from the oil tank 52. 
Therefore, smooth mold opening can be executed. 

Note that oil is introduced from the charge tank 19 
to the chamber E during mold opening so the check 
valve 51 can be eliminated. 

A second open-close valve 41 can be a normally 
open type valve as shown in Fig. 4. In this case, it can 
be controlled as to open or closed status in a similar 
manner to the former embodiment If the second 
open-close valve 41 is a normally open type, the oil is 
introduced quite smoothly from the charge tank 19 to 
the chamber E so that the check valve51 can be elimi- 
nated. 



Claims 

1 . A mold clamping device having a clamping cyli- 
nder (18) slidably fitted with a clamping ram (20) 
whose front end is fast with a movable board (1 0), and 
a high speed piston (28) which is slidably fitted In said 
clamping ram (20) from the rear, the mold clamping 
device having : 

a rear oil chamber (B) for oil pressure being for- 
med by a piston section (21) of said clamping ram (20) 
in said clamping cylinder (18) ; 

a first oil path (48) for supplying oil to the rear oil 
chamber (B) of said clamping cylinder ; 

a connecting path (22) passing through the piston 
section (21) of said clamping ram to connect the front 
chamber (E) and the rear on chamber (B) of said 
clamping cylinder (18) ; 

a first open-close valve (25) being slidably fitted 
on the rear end section of said clamping ram (20) for 
opening said connecting path (22) during mold clos- 
ure and mold opening, and for closing said connecting 
path during mold clamping ; 

a chamber for mold opening (C) and a chamber 
for mold closure (A) being provided in said clamping 
ram (20) ; 

a second oil path (46, 47) for supplying oil to the 
oil chamber for mold opening (C) and the oil chamber 
for moid closure (A) ; 

an oil chamber for valve opening (F) being formed 
between the slidably fitted section of said first open- 
close valve (25) and said clamping ram ; 

a through-hole (32) bored in said clamping ram to 
connect said oil chamber for valve opening (F) and the 
oil chamber for mold opening (C) of said clamping ram 
to each other ; 

a charge tank (19), being connected to the front 
oil chamber (E) of said damping cylinder (18), being 
provided in parallel to said clamping cylinder (18), and 
having capacity larger than the capacity difference 
between the front oil chamber (E) and the rear oil 
chamber (B) of said clamping cylinder (18) ; and 

a second open-close valve (41) for connecting 



and disconnecting the front oil chamber (E) of said 
clamping cylinder and said charge tank (19). 

2. A mold clamping device according to claim 1, 
wherein said first open-close valve (25) is formed as 

5 a ring piston which is slidably fitted on a large-diame- 
ter section (23) and a small-diameter section (24) pro- 
vided at rear end section of said clamping ram (20) 
which projects into the rear oil chamber (B) of said 
clamping cylinder (18), said connecting path provided 

10 in the piston section of said clamping ram (22) is open- 
able and closable by the end face of the sleeved sec- 
tion of the ring piston (25) which can slide on the 
large-diameter section (23) of said clamping ram ; 
and the space between the inner face of the ring pis- 

15 ton (25) and the outer face (24) of the small-diameter 
section of said clamping ram is formed as the oil 
chamber (F) for valve opening. 

3. A mold clamping device according to claim 1 or 
2, wherein said second open-close valve (41) is 

20 arranged to be opened to connect the front oil cham- 
ber (E) of said clamping cylinder (18) and said charge 
tank (19) when oil is supplied to the oil chamber of 
mold closure (A) of said clamping ram and when oil is 
supplied to the oil chamber for mold opening (C) 

25 thereof, and said second open-close valve (41 ) closes 
an oil path (33) between the front oil chamber (E) of 
said clamping cylinder and said charge tank (19) 
when oil is supplied to the rear chamber (B) of said 
clamping cylinder (18). 

30 4. A mold clamping device according to claim 1 ,2 
or 3, further comprising a relief valve (40) to keep the 
front oil chamber (E) of said clamping cylinder at low 
pressure. 

5. A mold clamping device according to claim 1 ,2 
35 or 3, wherein the front oil chamber (E) of said clamp- 
ing cylinder is connected to an oil tank (52) by a spring 
check valve (50) for releasing oil to the oil tank to keep 
the front oil chamber at low pressure and a second 
check valve (51) which is provided in parallel with the 

40 spring check valve (50) and passes oil in the opposite 
direction. 

6. A mold clamping device according to claim 
1,2,3,4 or 5, wherein said clamping ram (20) has an 
inner space divided Into the front oil chamber (A) for 

45 mold closure and the rear oil chamber for mold open- 
ing (C) by a large-diameter piston section (29) of a 
high speed piston (28). 

7. A mold clamping device according to claim 1, 
2, 3, 4 or 5, wherein said clamping ram (20) has an 

so inner space divided into a front air chamber (G) and 
a rear oil chamber (C) for mold opening by a large- 
diameter piston section (29) provided at the front end 
of a high speed piston (28), and a piston rod (45) 
extends from the inner wall of the air chamber (G) of 

55 said clamping ram and is fitted in said high speed pis- 
ton from the front end side thereof to form the oil 
chamber (A) for mold closure therein. 

8. A mold clamping device according to claim 7, 
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wherein the effective cross sectional area of the oil 
chamber (C) for mold opening of said damping ram 
(20) Is substantially equal to the effective cross sec> 
tional area of the oil chamber for mold closure (A) of 
said high speed piston (28). 



Anspruche 

1. Eine Formschlie&vorrichtung mit einem 
Schlie&zylinder (18) mit einem verschiebbar aufge- 
nommenen Schiie&stempel (20), dessen vorderes 
Ende fest mit einer beweglichen Platte (10) ist, und 
mit einem Hochgeschwindigkeitskolben (28), weicher 
von hinten in den Schiie&stempel (20) verschiebbar 
eingebaut ist, wobei die Formschlie&vorrichtung 
besitzt : eine hintere Olkammer (B) fur den durch 
einen Kolbenabschnitt (21) des Schlie&stempels (20) 
im Schlie&zylinder (18) gebildeten Oldruck; einen 
ersten Olpfad (48) zum Zufuhren von Ol zur hinteren 
Olkammer (B) des Schlie&zylinders ; einen Verbin- 
dungsfad (22), der durch den Kolbenabschnitt (21) 
des Schlie&stempels geht, urn die vordere Kammer 
(E) und die hintere Olkammer (B) des Schlie&zylin- 
ders (18) zu verbinden; ein, am hinteren Endab- 
schnitt des Schlie&stempels (20) verschiebbar 
aufgenommenes Auf-zu-Ventil (25) zum Offnen des 
Verbindungspfades (22) wShrend des Formwerk- 
zeugschlie&ens und Formwerkzeugdffnens und zum 
Schlie&en des Verbindungspfades wahrend des 
Zuhaltens des Formwerkzeuges ; wobei in dem 
Schiie&stempel (20) eine Kammer (C) zum Form- 
werkzeugdffnen und eine Kammer (A) zum Form- 
werkzeugschlie&en vorgesehen sind ; einen zweiten 
Olpfad (46, 47) zum Zufuhren von Ol zu der Olkam- 
mer (C) zum Fonmwerkzeufdffhen und der Olkammer 
(A) zum Formwerkzeugschlie&en ; eine 6ikammer 
(E) zum Ventildffnen, die zwischen dem verschiebbar 
aufgenommenen Abschnitt des erstens Auf-zu-Venti- 
les (25) und dem Schiie&stempel gebildet ist ; ein 
Durchgangsloch (32), welches in den Schiie&stempel 
gebohrt ist, urn die Olkammer (F) zum Ventildffnen 
und die Olkammer (C) zum Formwerkzeugdffnen des 
Schlie&stempels untereinander zu verbinden ; einen 
Fulltank (1 9), der mit der vorderen Olkammer (E) des 
Schlie&zylinders (18) verbunden ist, parallel zum 
Schlie&zylinder (18) angeordnet ist und eine Kapazl- 
t3t besitzt, die grd&er ist, als die Kapazitatsdifferenz 
zwischen vorderer Olkammer (E) und hinterer Olkam- 
mer (B) des Schlie&zylinders (18) ; und ein zweites 
Auf-zu-Ventil (41) zum Verbinden und Trennen der 
vorderen Olkammer (E) des Schlie&zylinders und des 
FGIItanks (19). 

2. Eine Formschlie&vorrichtung gema& Anspruch 
1, wobei ein erstes Auf-zu-Ventil (25) als Ringkolben 
ausgebildet ist, weicher auf einem Abschnitt (23) mit 
gro&em Durchmesser und einem Abschnitt (24) mit 
kleinem Durchmesser verschiebbar aufgenommen 



ist, weiche am hinteren Endabschnitt des Schllefc- 
stempeis (20) vorgesehen sind, weicher in die hintere 
Olkammer (B) des Schlie&zylinders (18) ragt, wobei 
der im Kolbenabschnitt des Schlie&stempels (22) vor- 

5 gesehene Verbindungspfad durch eine Endflache 
des Hulsenabschnittes des Ringkolbens (25), der auf 
dem Abschnitt (23) mit gro&em Durchmesser des 
Schlie&stempels gleiten kann, Sffenbar und schlieO- 
bar 1st, und wobei der Raum zwischen der Innenfla- 

10 che des Ringkolbens (25) und der au&eren Flache 
(24) des Abschnittes mit kleinem Durchmesser des 
Schlie&stempels als eine Olkammer (F) zum Form- 
werkzeugdffnen ausgebildet ist 

3. Eine Formschlie&vorrichtung gem§& Anspruch 
is 1 oder 2, wobei das zweite Auf-zu-Ventil (41) zum 

Verbinden dervorderen Olkammer (E) des Schlle&zy- 
linders (18) und des Fulltanks (19) offenbar ist, wenn 
Oi der zum Formwerkzeugschliefcen vorgesehen 
Olkammer (A) des Schlie&stempels zugefuhrt wird 

20 und wenn Ol dessen zum Formwerkzeugdffnen vor- 
gesehener Olkammer (C) zugefuhrt wird, und das 
zweite Auf-zu-Ventil (41) einen Olpfad (33) zwischen 
vorderer Olkammer (E) des Schlie&zyiinders und Full- 
tank (19) schlie&t, wenn Ol der hinteren Kammer (B) 

25 des Schlie&zylinders (18) zugefuhrt wird. 

4. Eine Formschlie&vorrichtung gemafc Anspruch 
1, 2 oder 3, weiche ferner ein Entlastungsventil (40) 
aufweist, urn die vordere Olkammer (E) des SchlieB- 
zyiinders auf niedrigem Druck zu haiten. 

30 5. Eine FormschiieEvonrichtung gemaB Anspruch 
1, 2 oder 3, wobei die vordere O (E) des Schlie&zy- 
linders mit einem Oltank (52) durch ein Ruckschlag- 
ventil (50) mit Feder verbunden ist, urn Ol zum Oltank 
ablaufen zu lassen, urn die vordere Olkammer auf nie- 

35 drigem Druck zu haiten, und durch ein zweites Ruck- 
schiagventil (51), welches parallel zum 
RQckschlagventil (50) mit Feder angeordnet ist und Ol 
in die entgegengesetzte Richtung durchchla&t. 

6. Eine Formschlie&vorrichtung gem§& Anspruch 
40 1, 2, 3, 4 oder 5, wobei der Schiie&stempel einen, 

durch einen Kolbenabschnitt (29) mit gro&em Durch- 
messer eines Hochgeschwindtgkeitskolbens (28) In 
die zum Formwerkzeugschlie&en vorgesehene vor- 
dere Olkammer (A) und in die zum Formwerkzeugoff- 
45 nen vorgesehene hintere Olkammer (C) geteilten 
Innenraum besitzt 

7. Eine Formschlie&vorrichtung gemaS Anspruch 
1, 2, 3, oder 5, wobei der Schiie&stempel (20) einen, 
durch einen am vorderen Ende eines Hochgeschwin- 

so digkeitskolbens (28) vorgesehen Kolbenabschnitt 
(29) gro&en Durchmessers in eine vordere Luftkanv 
mer (G) und eine hintere Olkammer (C) zum Form- 
werkzeugdffnen geteilten Innenraum besitzt, und eine 
Kolbenstange (45) sich von der inneren Wand der 

55 Luftkammer (G) des Schlie&stempels erstreckt und in 
dem Hochgeschwindigkeitskolben von dessen vorde- 
rer Endseite her aufgenommen ist, um darin die 
Olkammer (A) zum Formwerkzeugschlie&en zu bil- 
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den. 

8. Eine FormschlieRvorrichtung gemali Anspruch 
7, wobei die wirksame QuerschnittsflSche der zum 
Fomnwerkzeugoffnen vorgesehen Clkammer (C) des 
Schl ie&stempels (20) im wesentlichen gleich der wirk- 5 
samen Querschnittsflache der zum Formwerkzeug- 
schlieBen vorgesehen Oikammer (A) des 
Hochgeschwindigkeitskolbens (28) ist 



Revendications 

1. Dispositif de serrage de moule comprenant un 
v6rin de serrage (18) 6qufp6 de fa$on coulissante 
d'un coulisseau de serrage (20) dont PextrSmite avant 
est solidaire d'une plaque mobile (10), et d'un piston 
k grande vitesse (28) qui est mont6 de fayon coulis- 
sante dans ledit coulisseau de serrage (20) par 
I'arri&re, le dispositif de serrage de moule compre- 
nant: 

une chambre k huile arrfere (B) pour I'huile sous 
pression, qui est form6e par la section de piston (21) 
dudit coulisseau de serrage (20) dans ledit v6rin de 
serrage (18) ; 

un premier passage d'huile (48) pour envoyer 
I'huile k la chambre k huile arrtere (B) dudit v6rin de 
serrage ; 

un passage de liaison (22) qui passe par la sec- 
tion de piston (21) dudit coulisseau de serrage pour 
relierla chambre avant (E) k la chambre k huile arrfere 
(B) dudit v6rin de serrage (18) ; 

une premi&re soupape d'ouverture-fermeture 
(25) montee de fa$on coulissante sur la section 
d'extr6mit6 arrfere dudit coulisseau de serrage (20) 
pour ouvrir ledit passage de liaison (22) pendant la 
fermeture du moule et pendant l'ouverture du moule, 
et pour termer ledit passage de liaison pendant le 
serrage du moule ; 

une chambre (C) destin6e k Pouverture du moule 
et une chambre (A) destin£e k la fermeture du moule 
6tant pr6vues dans ledit coulisseau de serrage (20) ; 

un second passage d'huile (46, 47) pour envoyer 
I'huile k la chambre k huile (C) destin6e k l'ouverture 
du moule et la chambre k huile (A) destinSe k la fer- 
meture du moule ; 

une chambre k huile (F) destin£e k l'ouverture de 
la soupape, form6e entre la section montee de fagon 
coulissante de ladite premiere soupape d'ouverture- 
fermeture (25) et ledit coulisseau de serrage ; 

un trou traversant (32) perc6 dans ledit coulis- 
seau de serrage pour relier I'une k I'autre ladite cham- 
bre k huile (F) destin£e k l'ouverture de la soupape et 
la chambre k huile (C) destin6e k l'ouverture du moule 
dudit coulisseau de serrage. 

2. Dispositif de serrage de moule selon la reven- 
dication 1, dans lequel ladite premiere soupape de 
sGret6 (25) est form6e k la manure d'un piston annu- 
lare mont6 de fagon coulissante entre une section de 



grand diam&tre (23) et une section de petit diamfctre 
(24) pr6vues dans la section d'extr£mit6 arrfere dudit 
coulisseau de serrage (20) qui fait saillie dans la 
chambre k huile arri&re (B) dudit v6rin de serrage 
(18), ledit passage de liaison pr6vu dans la section de 
piston dudit coulisseau de serrage (2) pouvant etre 
ouvert et ferm6 par la face d'extr6mit6 de la section 
en manchon du piston annulaire (25) et peut coulisser 
sur la section de grand diamfetre (23) dudit coulisseau 
de serrage ; et I'espace entre la face interne du piston 
annulaire (25) et la face externe (24) de la section de 
petit diam&tre dudit coulisseau de serrage est form6e 
sous forme d'une chambre k huile (F) pour l'ouverture 
de la soupape. 

3. Dispositif de serrage de moule selon la reven- 
dication 1 ou 2, dans lequel ladite seconde soupape 
d'ouverture-fermeture (41) est prGvue pour etre 
ouverte et relier la chambre k huile avant (E) dudit 
v6rin de serrage (18) audit reservoir de charge (19) 
quand I'huile est envoySe dans la chambre k huile (A) 
dudit coulisseau de serrage qui est destin6e k la fer- 
meture du moule et quand I'huile est envoySe dans la 
chambre k huile (C) de ce coulisseau qui est destin6e 
k l'ouverture du moule, et ladite seconde soupape 
d'ouverture-fermeture (41) ferme un passage d'huile 
(33) entre la chambre k huile avant (E) dudit v§rin de 
serrage et ledit reservoir de charge (1 9) quand I'huile 
est envoyge dans la chambre arrfere (B) dudit v<§rin de 
serrage (18). 

4. Dispositif de serrage de moule selon Tune quel- 
conque des revendications 1 a 3, comprenant en 
outre une soupape de $Gret§ (40) pour maintenir la 
chambre k huile avant (E) dudit v6rin de serrage sous 
une faible pression. 

5. Dispositif de serrage de moule selon I'une quel- 
conque des revendications 1 & 3, dans lequel la 
chambre k huile avant (E) dudit v6rin de serrage est 
reltee k un reservoir d'huile (52) par une soupape de 
sGret6 k ressort (50) pour envoyer I'huile vers le reser- 
voir d'huile et maintenir la chambre k huile avant sous 
une faible pression, et une seconde soupape de 
surete (51) qui est montee en parall&Ie avec la sou- 
pape de sGrete k ressort (50) etfait passer I'huile dans 
le sens oppos6. 

6. Dispositif de serrage de moule selon I'une quel- 
conque des revendications 16 5, dans lequel ledit 
coulisseau de serrage (20) comprend un espace 
interne subdivis6 en la chambre k huile avant (A) de 
fermeture du moule et la chambre k huile arri&re (C) 
d'ouverture du moule par une section de piston de 
grand diam&tre (29) d'un piston grande vitesse (28). 

7. Dispositif de serrage de moule selon I'une quel- 
conque des revendications 1 d 5, dans lequel ledit 
coulisseau de serrage (20) comprend un espace 
interne subdivis<§ en une chambre k air avant (G) et 
une chambre k huile arri&re (C) d'ouverture du moule 
par une section de piston de grand diam&tre (29) pr6- 
vue k rextn§mit6 avant d'un piston grande vitesse 
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(28), et une t\g&6e piston (45) s'6tend depute la parol 
interne de la chambre d air (G) dudit coulisseau de 
serfage et est montte dans iedit piston grand e Vitesse 
& partir de son c0t6 d'extr£mit6 avant pour former & 
i'interieur la chambre d huile (A) de fermeture du 5 
moule. 

8. Dispositif de serrage de moule selon la reven- 
dication 7, dans lequel I'aire en section effective de la 
chambre d huile (C) d'ouverture du moule dudit cou- 
lisseau de serrage (20) est sensiblement 6gale & I'aire 10 
en section effective de la chambre & huile (A) de fer- 
meture du moule dudit piston grande vitesse (28). 
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